Fig. S2. (a)
. The GDH enzymatic reaction happens only with both Glc and NAD + present, similar as an AND gate. The production of gluconic acid from the reaction decreases the pH of the solution. The presence of either Glc or NAD + is marked as digital 1, and the absence is digital 0. The output is the pH change. The (0,0), (0,1) (1,0) input does not cause any pH change, thus output is 0. With both Glc and NAD + present, (1,1) input, there is a pH decrease from 6.0 to 4.3. (b). The ALD enzymatic reaction takes place only when both Act and NADH are present, similar to an AND gate. The consumption of H + during the reaction increases the pH of the solution. The presence of either Act or NADH is digital 1, and the absence is digital 0. The output is the pH change. The (0,0) and (1,0) input does not cause any pH change, thus output is 0, no pH change. With both Act and NADH present, (1,1) input, there is a pH increase from 7.0 to 9.7. 
